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ABSTRACT
This set of 33 skill sheets for agricultural

mechanics was developed for use in high school and vocational school
agricultural mechanics programs. Some sheets teach operational
procedures while others are for simple projects. Each skill sheet
covers a single topic and includes: (1) a diagram, (2) a step-by-step
construction or operational procedure, (3) abilities and
understandings taught, (4) materials needed, and (5) an evaluation
score sheet. These skill sheets can be used in conjunction with the
following instructional areas related to small engines and tractor
power: metals (cold or hot), electric motors, carpentry, basic
electricity, automatic controls, metal and concrete construction,
oxy-acetylene and arc welding, and agricultural machinery.
(Author/BP)
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BEST COPY AVAILABLE

The materials contained herein roots developed by ths Agricultural Education Depart-
ment. Iowa State University in cooperation with Camshaft in Aplcuhund Educetion,

State Department of Public Instruction.

These materials have been reprinted by permission and are Mktg disseminated In Illinois
by the Illinois Curriculum Management Center Stout of Illinois Division of
Vocational and Technical Education, 1035 Outer Park Drive, Springfield, Illinois 62706

June 1973.

The Illinois Curriculum Management Omar is supported by the Illinois Division of
Vocational and Technical Education and the Cursicukant Center for Occupational and
Adult Erkscation,13.A.V.T.E., U.&O.E.

Ackational copies of these "Skil! Steers for Agricultural Mechanics" at 1,110 each from
Dr. Thomas A. Hoerner, Apiculture! Engineering Department, Iota State University,
Ames. Iowa 53010. Checks are to be made payable to the Agricultural Engineering
Department.
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SKILL SHEETS FOR AGRICULTURAL MECHANICS

These skill sheets were developed for use in the high school and.
vocational school agricultural mechanics programs. Their main purpose
is teaching specific skills or abilities related to agricultural mechanics.
Individual skills should be taught before students are allowed to work
on larger approved type projects requiring numerous skills. Many of
the skills in this set can become part of the required activities phase
of the agricultural mechanics program.

It is suggested that the skill sheets be used with the following
instructional units.

Skill Sheets Units

1. Reading the Micrometer Small Engines & Tractor Power

2. Sharpening the Twist Drill Bit Metals

3. Cleaning and Servicing an Electric Motors
Electric Motor

4. Tocl Sharpening Gauge Metals

5. Cleaning a Paint Brush Carpentry

6. Concrete Float Carpentry

7. Nail and Tool Carrier Carpentry

8. Sharpening a Wood Chisel Carpentry

9. Shoe Scraper with Concrete Base Metal & Concrete

10. Servicing the Spark Plug Tractor Power & Small Engines

11. Extension Cord Basic Electricity

12. Mtgneto Coil-Condenser Tester Tractor Power & Small Engines

13. Sharpening a Plane Iron Carpentry

14. Feed Scoop Cold Metals

15. Cold Chisel Hot Metals

16. Drawbar Hitch Pin Metals & Arc Welding

17. Sawhorse Carpentry

18. Wiring the Time Delay Reley Automatic Controls

19. Rafter Layout Carpentry

20. Use of the Torque Wrench Tractors, Ag Machinery & Small Engines

21. Photoelectric Control Automatic Controls

22. Making Quality Welds Arc Welding

23. Tool Sharpening Gage MetalE

24. Drill Bit, Bolt & Washer Gauge Metals

25. Chipping Hammer Metals
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Skill Sheets Units

26. Welded "C" Clamp Metals 6 Arc Welding

27. The Electric Motor Nameplate Electric Motors

28. Adjustable Safety Jack Metals & Arc Welding

29. Funnel Metals

30. Case Hardening of Mild Steel Metals

31. Oxy-Acetylene Welding Equipment Oxy-Acetylene

32. Braze Welding Mild Steel Oxy-Acetylene

33. The Arc Welding Molten Pool Arc Welding

Each skill sheet consists of: (1) construct'on or operational
procedures, (2) abilities and understandings taugh. (3) a plan or
drawing, (4) materials needed and (5) an evaluation score sheet.

The skill sheets included in this set were a,weloped by
Gary McVey, Herbert Hansen, Donald Ahrens, John Pothoven and
Thomas A. Hoerner, Agricultural Engineering Staff members at Iowa
State University.
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UPARTMENT Or AGRICULTURAL. ENGINEERING
IOWA STATE UNIVERSITY

TA11 168

READING TILE MICROMETER

erometer

tip
(Ability to

Operation Teaches: (Understanding of
1. A. Identify the parts of the micrometer

C. The function of the various parts
3. U. The use of decimals and fractions in

measurements
4. A. Convert fractions to decimals and decimals

to fractions
5. A. Properly hold the micrometer
6. A. Feel a reading
7. A. Read the micrometer to the nearest one

thousandths of an inch
8. A. Use the micrometer to measure flat, round

or square stock

Evaluation Score Sheet: Points

'Item Possible Earned

1. Micrometer part identification
(2 points per correct item) 20

2. Reading the micrometer 25

3. Determining the difference in
the measurements of the practice
cylinder (3-c) (plus or minus
.001" 10 pts., + or - .002" s
20 pts., + or - .003" T 10 pts.,

greater than .004" off correct
reading 0 pts.) 30

4. Determining the reading of the
micrometer inserts (5 pts. each)

5. Handling the micrometer
6. Attitudc dnd work hAir,

Tntal

10

In

100

Part Identification:
1.

2.

3.

4.

5.

6.
.16.1.04MIMM.

7.

8.

9.

10.

Operational Procedure:
1. Complete the part Identification section
2. Reading the micrometer:

a. List the smaller number of inches that
can be read with the micrometer
illustrated to the left

b. Denote the number on the sleeve
that the thimble Age just
passed. this indicates the
number of hundrei thousandths

c. Count the number of full spaces
that is between the last numbered
line (Step b) and the thimble edge
and multiply by .025

d. Locate the line on the thimble
that matches the horizontal line
on the sleeve and list this
number in thousandths

e. Total the valves (a+b+c+d)

f
al=11111=111

===
3. Determining the measurements of the

two-step machined, practice cylinder:
a. Using a 1" - 2" micrometer list

the measurement of the top step in
thousandths. Proper measurement
should be the average of measure-
ments made at 3 points around the
cylinder

b. Determine the measurement of
the lower step

c. Subtract the reading in Step
(b) from reading in Step (a)
to determine the difference in
thousandths of an inch

4. Determine the readings of the micro-
meters shown below:

ft

. 0"-1" Micrometer B. 2"-3" Micrometer

Name:

DAte: Grade:

6

0123 2

24

Materials:
1 1" - 2" micrometer
1 - two-step practice cylinder (top step

between 1.75" and 2.00" lower step
1.25" to 1.75")

ft



DEPARTMENT OF AGRICULTURAL ENGLIMERING
IOWA STATE UNIVHRSITY

TAH 268

SHA R OENING THE TWIST DRILL BIT

BEST COPY AVAILABLE

0

4

acr

CIELN10...Ng Pc:751112bl

Lip CLEARANCk
ANGLE

4 7"
041

.12°..5°/

ISY EYE

414 p

7Cipvit.W

Chant,
ANGLE . AND

ceNITER OF POINT

;2 :5° cc,RIZEcT
;TUT TING EDGE.

*11
GAGS

Material: I - (trill bit 3/8"-1/2"
(Ability to

Operation TeacI s (Understanding of ....
I. U. Corrc t:rinding wheel for sharp-

ening drill hits.
2. A. Dress a grinding wheel
3. U. Drill bit types and sizes
4. U. Measurements to check when

sharpening a drill hit
5. A. Make measurements on drill bit

with tool gang(
f). A. Iliad drill hit at ="P° tc, grinding

v.nevi face
A. Sharpen drill hit toaltain chisel

4,11. 1?0-1 and 12- 15''
hp 4. I va

S. A. Se csire hit in drill press chuck
(3. A. Larint and center punch metal

11). A. S.cl.re metal in drill press vise
I I . A. hfIrf.11.,11 in n ild steel

flszlitiorral Procedmf:
1. Dress grinding wheel with dressing tool
2. Hold drill bit against face of wheel at 590

angle on cutting lip
3. Carry drill bit up the wheel face by dropping

end and rotating very slightly in clockwise
direction

4. Make slow deliberate strokes, the full width
of the cutting lip

5. Do not lower cutting lip below the horizontal
position as this will round the cutting edge

6. When one lip is ground, rotate the drill ant-
half turn and grind the other lip

7. Use tool gauge to check equal lengths of lips,
59° angle cutting lip and 12-150 lip clear-
ance

8. Test bit by boring hole in mild steel plate
9. Stop while drilling, turn drill press in reverse

direction to release drill bit iron hole. Note
depth of cut of each lip

it). Make grinding correcticns on drill hit as t.,.-

dicated by hole
II. Submit drill bit and metal far evaluation.

Evaluation Score Sheet

1.

Points
Item Possible Earned

Cutting lip angle 590 20 rimMI.
2. Cutting lips equal length 15
3. Lip clearance 12-150 15

11101=0
MIIIMMIMMEMIE11

4. Correct angle between dead 10
center and cutting lip, chisel
edge angle, 120-135°

4.IN

5. Smoothness of grinding sur- 5
face, lip to heel

11.
6. Bit cuts spiral chips 10
7. Hole drilled is correct size 10

IIMMENNE1,

8. Work habits and attitude 15
1=..M.

Name:

Date:

7

Total points

Grade:

1..11..
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CLEANING AND SERVICING AN ELECTRIC MOTOR MT an AVAILABLE

°DISCONNECT elMARK END BELLS
MOTOR

14\
°REMOVE END BEttS

AND ROTOR

CLEAN ALL MOTOR
PARTS

v.#0
4-,

emi 1-1

kJ ; 11

1 771.

.

ilISIBM=1:1111111110 011MIIMMOMMID
SMitill.111111111. 1/111:211=11111:111

L4E11103.-

°DRY PARTS - INSPECT
MOTOR FOR WORN PARTS

'Oa

(:)1:11iLL RCM!.
WAX,: BOLTS EVENLY

_07fJ1, TURNS FREELY

Materials
1. An electric actor needing to be cleaned

and serviced
2. Tools for disassembling an electric motor
3. A paint brush, motor cleaning solvent and

pan to wash parts ,
Operation Teaches (Ability to .

(Understanding of . . .

I. A. disconnect a motor from an electrical
source

2. A. correctly mark motor frame and end bells
3. U. importance of carefully removing the end

hells mo as to not damage leads or motor
windings

4. A. remove rotor from motor without damaging
the centrifugal switch or motor brushes

S. U. correct type solvent to use in cleaning
an electric motor

b. A. thoroughly clean and dry all motor parts
7. A. identify and inspect parts for wear or

dammge
8. A. reassemble motor parts in reverse order

of disassembly and tighten end bell bolt
9. A. lubricate motor using correct type and

amount of lubrication
10. A. connect motor to power source

litiona; Psoceeure

;. tiotor leads dt, terminal cover plate.
1%.4. p.',ition of lends on terminals
Xemov 'rotor from mount or machine
Wipe. all dirt from outside of motor
Marl, cnd !),11 with center punch-one mark on eni
h-lt Aod..tator frame on terminal connection

v.ip 2 marks on other end
ond hell bolts

. a 1.,,h1 block or .oft-faced hammer remove
.n4 ',tit ciintuining gtartiog switch or brush

rtiw
rl, ir and other nd 114.11

d:! ,1tor parts with motor solvent. Do not
*.0,1tts.. V.t tarpon tetrachloride only in

A w :1 ..eutliated area. Avoid !.,raking the wind-

.11 1/ .10i.e
al: vaiA., with a cloth or kompressed Air

Id4olif.: and examine ail part!. for wear, damage
a,- Iowa. connietions-mali. tua...ary repair.:

I I . 1tt .4 1, t Titli or in Ye vrst tt, a i as cent') %

iirtnip end be!) bolt, ivenly chiiing to :ee
t II.

!.;1,:; r bc.trilw with ! oil rte.:, A

I. +it,

/ ..1.;t 1r a IA 4. IMP /.1"1/1. le ,t
/ ,w1 tit

I ; ,

Evaluation Score Sheet

Item
1. Correctly disconnecting

motor from electrical
source-mark leads 5

2. Correctly marking end bells
3. Carefully removing end bells

in correct order 10

4. Selecting correct solvent for
cleaning motor 5

5. Thorough cleaning and drying
of motor parts 15

G. Inspection and identification
of parts-make repairs 20

7. Correct reassembling of motor,
rotor irce to turn 113

8. Proper type and amount of lu-
brication used on motor 10

Connecting motor to power
source-mot or runs properly 10

10. Work Nlrthi t and at 10

t a; p.) I 100

Points
Possib:e Earned

h/ sit t .4.11

WININWPII.WEIWP

410...mi
....mwr Yd.
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IOWA STATr Ufsln,'ENSITY

TAI ( 468

TOOL SitAliPENING GAUGE BEST COPY AVAIUIBLE

2-

0

14.

5 /8'

3/46

$44

11 1/4 hots

Constructure Procedure:
I. N1oasure and scribe outline on stock with a 41

cut out tool gauge with hacksaw
"I. II Se flat file to cut wood chisel slot
4. Cse taper file to cut cold chisel vee
5. Position and drill 1 /4" hole at narrow end of gauge

Ntasur and scribe a 1" rule by I /16"graduations
rut rule indicator marks with cold chisel

s. Polish for final finish

11:111 :r ..r 416,
10j. a clurr

It
,,!

1,. 1..4 1°,4!)..

4. ..re-..

(Ability to.
Construction Teaches (Understanding of

1. U. selection of the flat stock
2. A. measure and transfer outline of gauge to stock
3. A. scribe' outline on metal with awl
4. 1'. the correct hacksaw blade to select for cutting
.5. A. to use the hacksaw

the correct files to select for filing slot and vet!
7. A. cut the slot with the flat file
S. A. cut a vee with the taper file
'1. 1'. the !wed for center punching before drilling

10. A. 1.s of the center punch
1 I. ;'. fastening metal before drilling
12. A. adjust speed and use of the drill press

;. A. calibrate and indicate rule marks on metal
14. N. set rule marks in metal with the cold Chisel

S. correct grinding wheels and setting 45 11)01 rest
correct method of finishing polishing flat stock

I.,. A. ,:s hbrasive wheel and emery cloth to polish gauge

..,1 vision Score Sheet: IN, jilt S
ltm Possible named

I 1,41itth glitigt ti

Idth 4): 11,4 rrw end-
W:dtli of wide end 5

i wood chisel slot 15
%, a p.siiion !or cold chisel angle IC

r, Ativi tor drill e lilt int.; edge 15

N- of time " rules 10
=l1===.1.MN

1 :or drill 1:1) cl ;tra,ic la
4.utt.red

Ail:t :sic .1514I mr,r; ktIots 11)

9

I 1 Point s

mismEmommIN



1'Al;T'U AlRiCULTURAL LNOINEYRINC

IOWA STATE N1VERSIv
TAI 568

CLEANING A PAINT BRUSH
BEST COPY AVAILABLE

WASH BRUSH WITH
SOAP AND WATER

(3)

CLEAN BRUSH
WITH PROPER

SOLVENT

(I)

WRAP BRUSH
FOR STORAGE

(4)

Materialvt
1. Used paint brush in need of 4-leaning
2. Bucket or can for cleaning
3. Solvent
4. Detergent
S. Wrapping paper and string

(Ability to
_Op ratices (Understanding of .
1. U. types of paint brushes
2. U. the importance of using a clean

brush when painting
3. A. to select and use the correct

solvent
4. A. to remove all paint from the

bristle's of brush in cleaning
U. the safe use of cleaning solvents
A. to remove solvent from bristles

with soap and water
7. U. the proper method to store a brush
8. A. to wrap a brush properly for

storage

c.
6.

L124.rational 11r4Icedur4:
1. 441(4 t proper solvent:

a. oil base - gum turpntinv
h. latvier - lacquer thinner

. :411411.14 - wood alcohol
d. water lease - water

Z. R411101;4! VX.Ctstifti from brush by scraping
,r) edge of tan

3. Properly seal paint can lid
4. Plat itrtish in conta:ner of proper solvent
S. Work scilvent briskly (usually with fingers)

into the bristles of the brush
o. When all paint is removed from brush, drain

exc es, solvent from Ow brush
7. Wash remaining solvent from brush using soap

and water
8. Dry 4Xet'AS water from brush with paper towel
9. Scure a piece of wrapping paper about 5 times

1,,n i2 .ts the brush is wide
10. 14r1:014:-. 1.4-+:-.11 ,,1 1).ip4r

ah4ait one brosh width from dv4 of paper
11. Foto .!Itiosite edge t paper ovtr brist!es and

wrap brit 11 for st pr., ,24.. I ying t"1t1. . trint2
:11,ms In12. ()fist II safety mt.. and pr

1.1,.H. !fi t%,41)

10

Evaluation Score Sheet

Item
1. Selecting of proper

solvent
2. Removal of excess paint

using lip of can
3. Properly seal paint can
4. Working solvent into

bristles
5. Draining solvent from

brush
G. Removing solvent with

soap and water
7. Properly drying brush
14. Wrapping brush in paper
9. Safety in usinI_ solvents

10. Work habits and attitude

Points
Possible Earned

Name
Date

Total Points

tirade

15

5

5

15

15
10
l0
10
10

.11=111

111Or

=1..F.14.ame



.i.A! 1:1!1.!41' OF A1111 LTURAL ;1 N1:1:1:1 N.

1 OWA s TATE I ;ti

TA1! (I C S

Ct 1N CK ETE FLOAT
BEST COPY AVAILABLE

tpi. NA 4 '3L101 W') r 1
j4. I c.,- -. 4 i it

44
L

4

7 -1

L

4.4

4

p
Construction Procedure:

1. Lay out and cut base to dissension
2. Chamfer base edges
3. Lay out and cut outside dimensions of

handle
4. Drill and cut hole in handle
S. Chamfer edges of handle
6. Locate handle, drill pilot holes for

screws
7. Fasten handle to board with glue and 2-1/2"

No. 9 wood screws
8. Sand float, apply one coat of linseed oil

bill of Materials

1 - 1" x 6" x white pine board
1 - 1" x x 9" white pine limard
2 1-1/2" #9 HI bright wood screws
1/4 Om linseed oil

(Ability to..
Construction Teaches (Understanding cat ..

1. A. Measure accurately
2. A. Use the table, radial arm or hand saw
3. U. Principles of jointer operation
4. A. Properly use the Jointer
S. A. Drill holes in wood
6. A. Use the saber saw
7. A. Use a wood chisel
8. U. Correct wood auger hit sixes
9. A. Drill pilot boles for screws
10. A. Drive screws
11. A. Use the 1/4" drill
12. A. Finish and treat with linseed nil

H1

)

Evaluation Score Sheet: Points
Possible EarnedMagi

1. Correct length and width
of base 15

2. Base of square 10
?.?1=1==e1=

111.
3. Chamfers smooth, even,

correct dimensions 10
4. Correct handle dimensions 15

=i
5. Hole in handle is smooth 10

6. Handle centered on base 10

7. Screws properly countersunk 10
.m...=

8. General appearance 10

9. Work habits and attitude 10

Total Points 100

11

0111111=1111111M



PITARTMENT or WRICULTUDAL Msh11Nr1A4ING

IOWA STATE VNIMISITY

TAH 765

NAIL AND TOOL CARRIER BEST COPY AVAILABLE

- \\

PERSPECTIVE,
1"P 4.1

1" DOWEL PIN kip/.

4" ti.A.

416 PLAY WCAJD
.1

3/4" PLN WOW
.41

13;4' No 8 VW 44.
4P.

51 .;00. Oi 5
3/6 PLYWOCC f % 't0D

- n

44" rt.N A,C)0P110 -7C-177: 11:0
lOV1

CTial
/4" N0 8 P-1 SCREW

1-1
4 s

g1
ter

I N

Construction Procedure:
1. Lay out material from cutting list
2. Cit parts to dimension
3. Bevel bottom of tray
4. Bore holes for handle in ends
5. Assemble to check dimensions
6. Preb..re screw holes
7. Disassemble and mix slue
8. Apply glue, assemble with nails and

screws
9. Clean excess glue from joints
10. Allow glue to set
II. Sand and finish joints
12. Paint

Hill at matrial
2 - 3/4;77777" ends

- 3/4" x 10-1/2" x 26" bottom
2 - 3/8" x 2-1/2" x 2h" sides
1 - 3/8" x 3" x 24-1/2" tray bottom
2 - 3/8" x 2-1/16" x 24-1/2" tray sides
1 - 3/8" x 2" x 11" tray partition

- 1" x 2fi" dowel pin
- 31A" x f/4" x 3" framing squPrt' holder

8 - 1-1W 08 F.H. wohd screws (sides)
6 - 1-3/4" *8 F.F. wood screws (ends)
Kxteri,,r plwood or pine hoards as desired
Waterproot or water resit tant gin

(Ability to
Construction Teaches: (Understanding of :

1.

2..

3:

A.

A.

U.

Read a plan and prepare a cutting
list.

Measure and mark distances.
Correct saw and saw blade to use.

4. A. Saw boards to dimension.
5. A. Use a saber, Jig or band saw.
6. A. Use brace and bit or electric drill

and bit.
7. U. Correct nail and screw selections.
8. U. Correct wood adhesive selection.
9. A. Glue. nail and drive screws during

assembly.
10. U. Correct sanding methods.
11. A. Sand and finish wood for painting.
12. U. Paint types.
13. A. Apply paint, clean and store

brushes.

SIAM*

Grade

Evaluation Score Sheet: Points
Possible EarnedItem

1. Correct dimensions
length 10
width 10

height 10
MII=11MIN.N=INMI.

handle placement 5

tray location 10
.11

2. Square corners & Joints 10
....4.1111

3. Edges square and smooth 10
/,..4i..11ma

4. Placement of nails &
ImM1111=

SCreW 5
Finfgb and painting 10

6. Overall appearance 10
7. Attitude & work habits 10

Total points 100

12
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10141A STATE 11`,1 I VI I

TAIL 868

SHARPENINGNING A WOOD CHISEL

25.
EVEM

'IDE VON

WHETTIMck POSITION

REMovwG %flit& EDGE

thlicic.ED
!save-

BLUMT EDGE RQUAIDED

BEST COPY AVAILABLE

Orerationat Procedure:
1. Select correct grinding wheel for tool

sharpening, dress grinding wheel
2. Place the wood chi3e1 between the left fore-

finger and the thumb, and the for,,finger against
the outside edge of the tool rest

3. Push the chisel forward between the forefinger
and thumb of the left hand until it is at the
proper angle with the grinding wheel

4. Make sure the grinding stone is turning down
toward the chisel

5. Hold the chisel firmly in the left hand and
slide the left forefinger from left to right
along the tool rest for a guide until the entire
width of the edge has been ground olmost to a
wire edge

6. At the same time use the right hand to apply
pressure and help guide the chisel

7. To keep the cutting edge square with the sides,
stop the strokes when the back edge of the chisel
passes beyond the edge of the grinding wheel
about one-third of the width of the wheel

8. Checkthe bevel with the tool gauge frequently
during the grinding to see that it is being,
ground to a 25 degree angle

9. Hold the chisel against the whetstone moving ft
back and forth, making sure the }reel and te.c, of

the hollow ground bevel are touching the rtoLe
10. Add oil to whetstone as needed
11. Continue whetting until a snarp edge Antainc.!
12. Remove the wire edge' by turning the tAit;e1 over

and taking a few strikes with the flat

against the stone

Materials: Grinding Wheel
Dull Chisel
Whetstone and No. 10 OilEvaltiat ion Score, Sheet:

:tem
1. One ground face,

concave
2. Even width of he
3. Correct angle
4. Cutting edge square to

shank

5. Uniform whettitw f:o:L
6. Wire edge removed
7. Sharp cutting edge
8. Work habits and

attitude

Points
Possible earned

10

10

10

IC;

25

Total Point. ion

MININ.
IIMPEMMIne

-ani

(Ability to
Operation Teaches: (Understanding of

1.

2.

V.

C.
When to sharpen the chisel
The propel angle of the bevel

3. V. Correct grinding wheel for sharpening
4. A. Properly dress the grinding wheel
5. A. Properly sharpen the chisel
b. U. Results of excess pressure when grinding
7. V. Tempering of tool steel
8. V. Selection and purpose of the whetstone
9. A. Use the whetstone

10. A. Remove the wire edge using the whetstone

Name:

Date:

13

Grade:



OLTARTMENT OF EVIIRICULTURAL ENGINEERING

IOWA STATE UNIVERSITY

TAH 968

SHOE SCR NPER WITH CONCRETE BASE BEST COI AVAILABLE

WU; B 01-TS

s"

Construction Procedure:
1 Meavare and cut metal pieces
2. Bend each leg square, use heat and vise
3. Round the top of each 6" leg by grinding
4. Mark and center punch for holes
5. Drill hcles in legs and center piece for

3/16" bolts
6. Bolt legs and center piece together, cut

off excess bolt and rivet the end
7. Construct form for the concrete base from

I" x 2" and 1/2" plywood material
R. Oil form with paraffin base or #10 oil
9. Mix concrete and place about 3/4" in the

form
10. Place metal scraper in the center and fill

form with concrete
11. Spade concrete around the eges and trowel

surface
12. Remove form, set concrete base in water

3-7 days
13. Paint metal parts of scraper

Bill of Material:
1 - 1/4" x 1" x 30" mild steel strap
4 - 3/16" x 1" R.M. stove bolts
1-1/4 quarts cement. 2-1/2 quarts sanl.

2-1/2 quirts crushed stone, one q ;art
water

1 - 10-1/2" x 13-1/2" x 1/2" exterior ply-
wood for form base

1 - 1" x 2" x 44" white pine, form lumber

(Ability to
Construction Teaches: (Understanding of . .

1.

2.

U.

A.

Mild steel classification and standard
shapes
Measure and transfer plans to work

3. U. Tne correct hacksaw blade to use
4. A. Use the hacksaw
S. U. Drill bit sizes
6. A. Use the drill press
7. U. Bolts, types and sizes

B. A. Heat and bend metal
9. U. Selection of wood for concrete forms

10. A. Construct concrete forms
II. C. Materials for mixing quality concrete
12. A. To mix, cast and cure concrete
13. A. To select and paint metal parts of

scraper

Name;

Date:

Grade:

Evaluation Score Sheet:

Possible
Points

Earned

1. Dimensions of metal unit 25

2. Dimensions and squareness
of concrete form

20

3. Location of scraper in base 15

4. Concrete finish and curing 20
11111.11m

5. Over all appearance 10
.1.111=0

6. Attitude and work habits 10

Total Points 100

14



DEPARTMENT OF AGRICULTURAL ENGINEERING
IOWA STATE UNIVERSITY

TAH 1068

SERVICING THE SPARK PLUG
BEST COPY AVAI!fl[f

10

Part Identification:
1. 9.

2. 10.

3. 11.

4. 12.

5. 13.

6. 14.

7. 15.

8. 16.

Operational Procedure:

1. Identify parts of the spark plug

2. Remove plug after cleaning plug-well

3. Remove oily deposits from plugs with cleaning solvent

4. Check condition of the porcelain (good - fair - poor)

S. Remove carbon deposits from plugs

6. Blow away all foreign matter

7. File electrodes until surfaces are flat

8. Determine plug type, (hot - normal - cold)

9. Determine proper spark gap "

10. Regap plug using correct gauge

11. Check plug reach

12. Check plug gasket condition (good - fair - poor)

13. Determine proper torque: in. lbs. , ft. lbs.

14. Tighten plug with torque wrench to recommended torque

Materials: Fouled plugs, gauges, files
wire brushes, & cleaning
solvent.
FACTS ABOUT SPARK PLUGS &
ENGINES, Champion Spark Plu

operation teaches: (Ability to ...

(Understanding of..
1. U How a bpark plug functions
2. U The parts of the spark plug
$. A ReLugnize fouled plug
4. A Clean the plug
S. A File the electrodes
6. A Properly gap the spark plug
7. A Use the wire gap gauge
8. A Use the torque wrench
9. A Recognize a had plug gasket
10. U Hot and cold type plugs

Evaluation Score Sheet: Points
Possible Earned

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

Parts of plug properly identified
Oil removed and threads cleaned
Condition of porcelain
Carbon deposits removed
Electrodes properly filed
Spark plug heat range
Correct gauge for gapping used
Plugs properly gapped
Proper reach used
Gasket condition
Determining torque for plug
Plug correctly torqued in engine

16
4

5

10
10

5

10
15

5

5

5

10

dIIMW=Mmim.

Ii=1M1!
MI=.1M1111.I1.
110.11

.....=m
111=11.=

Total 100

Job sheet prepared
in cooperation with
Randy Rumery and
Dean Rartelt

15

Name

Date Grade



OLPARTMENT 4W AGRICULTURAL MINIMUM:
IOWA STATE oN1VERSITY

TAM 1168

EXTENSION CORD BEST COPY Ali Ail AEU

Cofer'.

'Construction Procedure:
1. Determine length of cord holder: Suggest 1 x 4 x

2. Bevel 4 edges of hoard
3. Shape brackets to hold electrical conductor
4. Locate electrical box on mounting board
5. Attach electrical box to board using 4, 3/4" Me. 8

screws
6. Cut 10 - 16 feet of 16-3 Si rubber covered conduclit

with ground for cord
7. Wire grounded, fused receptacle as shown in drawing
S. Place receptacle in box, add cover plate and tighten

box connector
9. Locate and attach brackets to board
10. Connect grounded cap (msle plug)
11. Paint extension cord holder and box
12. Insert fusetron, assume 8 amp load fusetron

size.

Bill of Material
1 Pine hoard 1 x 4 x 18"
.1 Mounting brackets. 1/8 x 1/2" x 5" mild

steel
1 2" x 4" Handy box, 1-1/2" deep

I Fwied. grounded receptacle (51(U)

Fuetron fuse 7-1/2 - 10 amp range
1 Oreunded cap (mal plug)

3/4" Kos connector
e 4/4" No. 8 Rourd Head Wood Screws
le' - 16' Robber covered type S or Si,

16 - 3 stranded conductor
with ground

(Ability to
Construction Teaches: (Understanding of

1.

Z.

3.

4.

5.

A
A
U
U
U

Shape mounting board
Use metal shears, drill press and drills
Selection of electrical conductors and caps
Grounded, fused receptacles
120 and 240 volt circuits

6. A Properly wire fused receptacle
7. U Proper grounding of extension cords
8. U Types and sizes of fuses for specific appli-

cations
9. A Select correct type and size of fusing element
W. A Attach grounded cap to extension cord
11. A Paint extension cord holder

Name

Daft. Grade

Points
Evaluation Score Sheet: Possible Earned.

Item
1. Correct measurements 10

2. Mounting brackets 5

3. Attachment of brackets and box
4. Fused, grounded receptacle

properly connected 25

5. Connection of grounded cap i5

6. Selection of correct fusing element 15

7. Quality of finish, painting 10

8. Attitude and work habits 10
..

Total Points 10(1

..,...11M1=1



DEPARTMENT OF AGRICULTURAL ENGINEERING
IOWA STATE UNIVERSITY

TAN 1268

MAGNETO COIL-CONDENSER TESIER KU COPY AVAILJPI r

cam Pi' t41-3.4t r

ITI ry
,

!V.. 2-- e`ellViremotir .4-63
_4

Operatitnal Procedure:
1. Remove coil and condenser from engine or dis-

connect all leads except ground
2. Inspect coil and condenser for physical dam-

age and loose connections
3. Connect coil-condenser tester to power
4. Coil testis i - Determine type and number of

coil. Connect to coil as shown to Fig. 1

S. Adjust COIL. SET to calibration index using a .

good coil or according to coil set by manu-
facturer's. Coil Set

. Place SELECToR in COIL position

. Read meter on coil or upper scale. if coil
is good a minimum meter reading of 5 must be
obtained. Meter reading
Coll evaluation (good - fair - poor)

8. Move switch to OFF, disconnect leads.
9. Condenser Testing - Determine type and number

of condenser. Manufacturer's specifications
for capacity limits, MFD

10. Connect t "ster primary leads to condenser as
shown in Figure 2.

11. Move-switch to MFD position
12. Read meter on MFD. Reading in mrp__
13. A full scale reading indicates a shorted or

leaking condenser, a zero reading ind1.-ates
an open condenser.

14. Place selector on TEST for leakage test. A
good condenser will take an initial ..ilarge
noted by a single flash in The. 'icon lamp.

Leaky condensers will be noted by a continti.,w
glow or flashing on or off.

15. Move switch to OFF, disconnect leads.
16. Condenser evaluation (good - fair - poor)
17. Reconnect coil and condenser, if needed re-

place with new coil or condunser
18. Request instructor evaluation

- otiatt
TV MARIO fi
1.01% p

rim

eat -COn pe-rist-r

rgt stwtr

Materials:
1. Coll-condenser tester,King Model 603, or equiv
2. Small engine with coil and condenser
3. Coils and condensers of known quality or

rapacity
4. Fefrences to determine manufacturer's spec-

ifications for roils and condensers to be
tested

Wration Teaches (Ability to . .

(Understanding of . . .

I. U. basic function of the coil and condenser
in the electrical system

2. A. detect damage to roil or condensnr
3. A. properly connect tester for coil teat
4. P. proper (oil getting to test coil
5. A. read tiVAl (in tester and evaluate quality

or condition of coil
6. A. properly connect to for condenser teat
7, condenser capacities in microfarads
A. A. rend tirAl on tester and evaluate quality

or condition of coil
9. A. test condenser for leakage
16. A. properly replace and connect coil and con-

denser in engine electrical system

NAME

DATE Ltade

Evaluation Score Sheet: Points
Possible FarnAk

. Tester correctly connected for
coil test IS

. Mil SET properly callbr.ited
according to manufacturer 5

. coil meter reading accurate
(+1 division) 1°

. Accurate evaluation of condition
of coil IS

. Tester correctly connected for
condenser test 15

. Manufacturer's specifications for
condenser capacity 5

. MFD meter reading accurate 10
R. Test ff.,' condenser leakage 10

. Accurate evalOat ion of condition
of condenser

17

15
TOTAL 100

mM11.....=1.

.mwl/e

.M1=11'..111111111M

...IMIM
NINIMENmmilm



DEPARTMENT OF AGRICULTURAL ENGINEERING
IOWA STATE UNIVERSITY

TAR 136 8

SHAH PENING A PLANE IRON Uri AvAILAILF

SIOE VIEW

TOP VIEW

WI4ETTING POSITIOkl

REMOVUUG WIRE EDGE

Operational Procedures:
1. Dress the grinding wheel, remove plane iron

from hand plane
2. Hold the plane iron aggins%the face of the

grinding wheel at a 25 -30 angle
3. Move the plane iron from side to side to

obtain an evenly ground edge
4. Dip plane iron in water to prevent over-

heating and loss of temper
5. Grind until all nicks are removed and a

bevel twice the thickness of the plane iron
is obtained

6. Hold the plane iron to the whetstone with
toe and heel in contact

7. Move the plane iron back and forth against
the whetstone

8. Add oil to the whetstone as needed
9. Continue whetting until a sharp edge is

obtained
10. Remove the wire edge by turning the plane

iron over and taking a few strokes with
the plane iron flat against the stone
using a side-ways motion

11. Replace plane iron in plane, test sharpness
by edge planing of pine or other softwood

12. Present plane with plane iron installed to
instructor for evaluation

Materials:

1. Plane iron in need of sharpening
2. Grinder with a tool rest and proper

wheel
3. Whetstone and oil

Evaluation Score Sheet:
Points

' Item Possible Earned
1. Bevel has one face 15

2. Bevel twice the thick-
ness of the plane iron 10

3. Cutting edge is square
to side 10

4. All nicks removed 10

5. Whetting bevel is even 10

6. Wire edge removed 10

7. Sharp cutting edge 15

8. Plane iron properly
installed in hand plane 10

9. Work habits & attitude 10

Total Points 100

O

(Ability to

Operation Teaches: (Understanding of
1. U. Proper grinding wheel for sharpening

plane irons
2. A. Dress a grinding wheel
3. U. Measurements to check when sharpening

a plane iron
4. A. Hain plane iron to grinding wheel

face at correct angle
5. U. Whetstone selection and purposes
6. U. Importance of using oil on the whetstone
7. A. Use a whetstone properly
8. A. Remove a wIrP edge
9. A. Hold plane troy to the whetstone at

correct angle
10. A. Properly replace plane iron in hand

plane

Name:

Date:

Grade:

Is



DEPARTMENT OF AGRICULTURAL ENGINEERING
IOWA STATE UNIVERSITY

TAIL 1468

COMPLETED SCOOP

41. DiA ..,

. 41 vac)
1

Gra thiD rowsehdoos Dope,

ro C.r rfki faipa PIPE

46,11 WU Tice"

%

HANCLE

WELD

«No e
%km 4'0a ': f

li t _ fl 4.-

i

st2

END

Ian

iloTTON4

ta e

FEED SCOOP
BEST COPY AVAILABLE

Construction Procedure:
1. Lay out and cut sheet metal and wood end
2. Cut and bore holes in strap iron, 1/8" x 1" x 9"
3. Cut light steel tubing, 1/2" x 5-1/2" for handle

(Note a 3/4" down rod may be used instead of
steel tubing)

4. Bend bottom sheet metal to fit end
5. Drill holes for screws and handle bolt
6. Screw metal to wood end
7. Heat and bend iron strap
8. Rivet on iron strap
9. Weld nuts in ends of tubing

10. Attach handle with 1/4" x 6-1/2" bolt
11. Finish and paint handle, bracket and wood end

Bill of Materials
1 - l& x 14", 22 or 24 gauge galvan-

ized sheet mtal
1 - 3/4" x 6" x 6" hardwood board
1 - 1/8" x 1" x 9" hot rolled mild

steel

1 - 1/2" x 5-1/2" light steel tubing
1 - 1/4" x 6-1/2" bolt
2 - 1/4" nuts
2 - 3/16" rivets
6 - 3/4" #6 blued R.H. screws

- pint paint for end, handle and
hand bracket

(Ability to )

(Understanding of
Construction Teaches:

1. U. The difference between sheet metal gauges and
sizes

2. A. To layout, cut, and bend sheet metal
3. A. To cut strap iron
4. U. The length of strap needed for a bend
5. U. Process for bending hot metal
6. A. To bend and shape hot metal
7. A. To cut steel tubing
8. U. Hardwood and softwood
9. A. Bore hole in wood end

10. U. Bolt types
11. U. Types and uses for rivets
12. U. Selection of rivets
13. A. Rivet metal
14. A. Weld nuts in tubing
15. A. Fasten handle with 1/4" bolt
16. A. Paint wood and metal

Nam

Date

Grad(

Evaluation Score Sheet: Points
Possible EarnedItem

1. Correct overall dimensions 20
2. Sheet metal edges smooth, 10

1/,
not sharp

.1=111!

3. Metal screwed to wood end 10
4. Handle bracket - bend and 20

riveting
..0=1.

5. Nut welded ii handle 10

6. Assembly and painting 20
7. Attitude and work habits 10

.=.1
Total Points Tar =111==11111.

19



DEPARTMENT OF AGRICULTURAL ENGINEERING
IOWA STATE UNIVERSITY

TA/1 1586

COLD CHISEL

Bill of Material

1 - 1/2" x 5" octagon tool
steel, .7 - .8 percent
carbon content

Same

Date

Grade

BEST COPY AVAILARE

Construction Procedure:
1. Heat outer 2-1/4" of stock to a uniform cherry-red color

2. Place one side against anvil face. Using drawing blows,
work to shape rapidly starting at end and work back to

2-1/4" taper
3. Finish to 3/16" at tip and 5/8" width. Do not work below

a dull-red color
4. Anneal - heat to cherry-red and cool slowly (12-24 hours)

in lime or sand
5. File and polish forged faces - Do not grind
6. Temper with water: (Practice on old cold chisel)

a. heat 2" to 3" of tip to uniform cherry-red color
b. cool 3/4" to 1" until drops cling to tip when re-

moved from water
c. move tip to avoid cracks at water line
d. quickly remove scale with steel brush or file
e. observe color changes - quench lower 1/4" on purple

color. Color order is light straw, dark straw, brown,
purple. dark blue and light blue

7.

8.

Grind cutting edge to 60° angle. Use tool gauge to check

angle
Chamfer end opposite point approximately 1/2" by 7/16" to
revent mushrenming

(Ability to )

Construction Teaches: (Understanding of

1. U. Carbon content of tool steel
2. A. Determine carbon content by spark test
3. A. Forge cold chisel
4. U. Purpose of annealing metal
5. U. Purpose of hardening metal
6. A. Distinguish tempering colors and determine heat range
7. U. Correct color for cooling metal to complete tempering

process
8. A. To temper metal
9. A. To grind cutting edge on grinder
10. A. To chamfer on grinder
11. U. Use of cold chisel on metal
12. A. To cut metal with the cold chisel

Evaluation Score Sheet:
Item

1. Correct dimensions
a. Chisel is 5-1/2" long
b. True taper and correct length
c. Chamfer dimensions and squareness
d. Cutting edge is 5/8" x 3/16"
e. Cutting edge ground to 600 - edges

even and straight
2. Tempering - tip correct hardness
3. Overall appearance
4. Attitude and work habits

Total Points

20

Points
Possible Earned

10

10

10

10

15

25
10

10

100
.1.1.=7.
.rmle....



DEPARTMENT OF AGRICULTURAL ENGINEERING
IOWA STATE UNIVERSITY

TAH 1668

1 11 "MBAR IIITCH PIN BEST CGPII AVA;LISLE

Con st ruct ton Procedure:
1. Determine length of handle; I.D.+ Thickness x 3.14
2. Shape handle around 2" pipe, use vise as bending aid
3. Cut pin to length
4. Drill hole and shape end of pin
5. Weld washer to pin
6. Place handle on pin and weld
7. Remove slag and clean with steel brush

Bill of 1.1ati.rial

1 - 1/4" x N11020 hot
rolled roilnd

1 - 3/4" flat washer
1 = 3/4" x round, C1042

cold rolled or C1045
hot rolled

NATYW:

Date:

(Ability to
Construction teaches (Understanding of

1.

2.

3.
4.
5.

U.

U.
A.
A.
U.

Difference between low and medium ca rhos Nivel
Difference between hot and cold rolled steel
Determine length of handle
Measure distances
Correct hacksaw blade to select

t,. A. Use the hacksaw
7. U. Need to center punch before drilling
8. A. Use center punch
9. U. Need to secure metal before drilling

10. A. Secure metal in drill vise
11. 17. Need for correct drill speed
12. A. Adjust and use drill press
11. Correct grinding wheels and bolts
14. A. Adjust tool rests on grinders
15. A. Grind pin end
16. Correct electrode selection
17. A. Weld on handle and washer

Evaluation Score Sheet:
Possible

PointsIIINIM111111,

Item
1. Length of pin

Ea rued

2. Tapered area smooth 10
..m1=01=111!

1. Washer square to pin 10
4. Washer spaced correctly 10

Weld on washer 15
b. Round handle 10
7. Handle centered 10
H. Weld on handle 15

.1111..10

hole centered 5
11). Altitude and work habits

w=10111MIMMINV!

21
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DEPARTMENT OF AGRICULTURAL ENGINEERING
IOWA STATE UNIVERSITY

TAH 1768

SAWHORSE BEST COPY AVAILABLE

367 2 5/8"
11:: '11

3" X13 5/8"

Construction Procedure:
1. Lay out legs and beam with framing square
2. Cut leg angles and notch beam
3. Assemble with scaffold nails
4. Brace legs to desired measurements using

temporary braces
S. cut permanent leg braces, tack in place
6. Pre-bore screw holes in legs and braces
7. Disassemble, apply glue to legs, joints and

braces
8. Assemble with temporary braces
9. Check measurements with framing square
10. Insert screws, remove temporary bracas
11. Wipe off excess glue, allow glue to set
12. Finish with plane or sandpaper and paint

Evaluation Score Sheet: Points
Item Possible Earned

Dimensions - 2n
Sawhorse height B

Spread of legs 8

Beam extension 4

Angles - 28
90° beam end to horizon-

tal surface
Centerline, equal spread

of legs
Bevel, bottom of legs 8

All on flooi 8

Joint Preparation - 24

4 leg ioints 12

2 outside braces 6

2 inside braces 6

Assembly and Finish - 28
Screws. nails and glue

properly used 10

Finish 8

Work habits and at 10

6

Total points 100

=wwlmo

Name

Date Grade

(Ability to
Coastruction Teachett: (Understanding of

1. U. Correct sawhorse height, spread of leg and
beam end extension

2. U. Procedure to layout edge and side angles
of the leg

3. U. Procedure to determine total length of leg
4. U. Procedure to layout cuts on beam and braces
5. A. Layout angles
6. A. Saw boards and chisel leg joints on beams
7. U. Different wood adhesives
8. U. The correct wood screws
9. A. Clue, assemble, screw and adjust to desired

measurements
10. U. Proper preparation methods for painting
11. A. Select and apply paint

pill of Material
1 - 2" x 4" x 3'0" Const. Douglas Fir
1 - 1" x 4" x 9'0" #2 White Pine
1 - 1" x 8" x 2'6" #2 White Pine
24 - 1-1/2" #9 Bright F.H. Screws
1 - Pint of paint, desired color
4 oz. of Resorcinol Resin or Casein Glue

Step -by -Step Layout Procedure:
But. 165, Sawhorse Layout with the Framing
Square, floPiar Publications, 13n5 Tiller Lane,
St. Paul, Minnesota - 75c

22
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I)LA 1868

Wiring The Time Delay Relay

TI ME- 7E-LAY rt-Lit Y

Part Identification:

I.

2.

3.

4.

5.

6.

7.

aeration Teaches: (Ability to .

(Understanding of .

1. A. Identify the parts of the time delay
2. V. The function of the various parts
3. r. The use of metals with different linear

expansion
4. A. Properly wire a time delay relay
5. U. The various applications of the time dela

relay
6. A. To determine the type of relay by obser-

ving the' coding

7. A. Use sac, work habits with electrical
connections and wiring

Materials:
1-11574015 Time Delay Control
1-115C15 Time Delay Control
1 -Light Bulb and Socket
3-Black Lead,'

2- White'

Job sheet pre-
pared in cooper-
ation with Allan
Petersen.

0 erational Procedure:

BEST COPY AWAKE

1. Complete the part identification section.
. Determining the type of relay

A. List the code found on the relay

a
B. What does the code relate:

a. =m1=0=MImin =MN.
b.

c.

C. Observe the contact points on the
115015. Are they together or are they
apart?

D. Observe the contact points on the
1151015. Are they togethkx or are they
apart?

. Wiring the 115C15 delay relay
A. Connect using the diagram in the time

delay exercise. What is the maximum
load that can be used directly with
this relay?

B. Energize the circuit. Does the bulb
light immediately?......

C. Does the bulb come on or does it go
off after the heater element gets
warm?

D. De-energize the circuit. Now energize
the circuit, does the huh) come' on
immediately?
Why?

=m1111M1100.011..!

. List specific applications for both the
NO and NC type relay

Evaluation Score Sheet: Points
EarnedPossible

1. Part Identification 28

Operational Questions 22

3. Correct Wiring Relay 25

. Observing Safety Proced. 15

. Attitude and Work Habits 10

TOTAL 100

./11!

DATE

23

GRADE



RAFTER LAY01TT

IOWA STATE UNIVERSITY
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6,r--

Mill"---'1116
--

17-2/ C illirii I illAtrIllftZ
-'"1111111

0 I
- -411.1.°1111711111111111111111.111111h

rrif71:-

111

Rafter Layout Teaches: (Understanding of
Ability to

1. U..name building parts
?. A.. ORM parts of square

U.. uses of framing square
4. A..to calculate pitch
S. A.. to layout rafter with step method
I. U..of common rafter tables
7. A..layout rafter using rafter tables
8. A..layout rafter with tail and w/o tail
9. A.. layout rafter with and w/o ridgeboard

Identleisetloga

3. 9.

2. 10.

3. 11.

4. 12.

5. 13.

6. 14.

7. 15.

e.

Score Sheet:
). Identification 15 pts.
2. Pitch 15 pts.
5. Bottom page layout 10 pts.
4. Rafter layout on 2 x 4 15 pts.
S. Plumb cut 5 pts.
h. Seat cut 5 pts.
7. Tail S pts.
8. Length of rafter with

a. Shapleigh
b. Stanley

9. Exactness and work habits

materials ! .edet
1. 2x3 scale framing square
2. Framing square
3. Shapleigh 6 Stanley rafter tables
4. Suitable lumber for layout

10 pts.
10 pts.
10 pts.

Total Score 100 ptS.

LIZSILIESISMISILIV
1. Identify parts of building
2. Identify parts of framing square
3. Calculate pitch
4. Layout rafter at bottom of page with

step method ,Not j Sts
5. Layout rafter w/o tail with

Shapleigh 5 Stanley tables:
Shapleigh lenAth
Stanley langthift_run
Total length__

6. Layout rafter with tail:
Length of tail

r

24
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IOWA STATE UNIVERSITY

lIEU 2068

USE OF THE TORQUE WRENCH BEST COPY AVAILABLE

Identification:

2.
3.
4.
5.
6.
7.
8.

Operation Teaches: (Understanding of
(Ability to

1. l.2 torque measurement
2. U run-down resistance
3. 11 set or seizure
4. A identify parts of torque wrench
5. A convert inch pounds to foot

pounds
6. A select proper torque setting
7. K properly hold and use torque

wrench

Score Sheet: Points

1.

2.

3.

4.

5.

6.

7.

Identification
Selection of cor-

possible Earned

rect torque setting 15
Conversion of foot
to inch pounds 15
ConVcrsim of inch
to foot pounds 15
Correct wrench set-
ting 15
Proper torque tql
bolt or spark plug 25
Exactness and work
habits 7

TOTAL 100 1111=

Operating Procedure:
1. Select torque setting
2. Convert re,adings as necessary
3. Set corret reading on wrench
4. Select correct socket
5. Measure run-down resistance
6. Add run-down resistance to torque

setting
7. Set corrected reading on wrench
S. Correct for set or seizure
9. Torque bolt or plug to proper

reading
0. Convert 960 inch pounds to foot

pounds 0 ft. /'s
1. Convert 30 loot pounds to inch

pounds 0 in. *'s

Materials Needed:
1. Torque wrenChes
2. Correct size sockets
3. Small gas engines or other equip-

ment which requires torque measure-
ment

NAME

DATE SCORE



Depattmvut of Agricultural Fogincoriug
Iowa State UniversiA,

TALI 21(

Photoelectric Control BEST COPY AVAIIABLZ

Part Identification.

1.

2.

3._

4.

5.

Operation 'Teaches: (Ahilfty to
(Understanding of

1. A. Idtntify parts of photoelectric control

2. U. How a photoelectric cell operates

3. U. Applications of a photoelectric control
4. A. Correctly wire the' control into a

lighting circuit
S. A. Select proper control for specific

application
6. A. Observe and use safe working habits

with electrical wiring

ill:rational Procedure:
1. Complete the part identification section.
2. Specification,: of control (Remove Control Cove.

A. What is the voltage rating of the
control? __volts.

B. What is the maximum rating in watts of
this control? _watts.

C. Approximately how many 100 watt lights
could this device control at one time
without damage to it?

D. What is the purpose of the louver inside
the glass lens?

E. Is the control switch in a NO or BC
position when not connected to a power
source?

F. Could this control be used to directly
control a 1/2 h.p. motor? Why, or
why not?

3. Operation of control Briefly describe how
this control operates when connected to a
power source and to a load as light strikes

the photocell.

. Wiring the control in a circuit.
A. Connect using the diagram as shown.
B. Place the control in a well lighted area.

Energize the circuit. Does the bulb

light?
C. Cup your hand over the glass lens, does

the bulb light or go off?
D. If you desired the bulb to come on at

dusk or early evening rather than at
darkness, would you open or close the
louver adjustment?

. List specific application for this control.

Materials
1 Photoelectric control mounted on board

with connection leads
1 Light bulb and socket

2 White leads, No. IS stranded
2 Slack leads, No. IS stranded

Evaluation Score Sheet:

1. Part Identification
2. Control Spec. Questions
3. Control Operation
4. Correct wiring of control
5. Observing Safety Proced.
6. Attitude and Work Habits

TOTAL

Points
Possible Earned

21

18

11

25
15

10

100

111m

==

.11M1111

NMIlaaa.

.111

:name

Date Grade

4+11



Weldlne Exrr.:s..

3 beads
2 bittt welds

2 fillet welds

AGRI(CIFURAL INCINEERINe DEPARTMENT
14)WA STATE UNIVERS11V

HEh 2269
MAKINC OVALITY WELDS

A. Steps in Selection of Materials and
Procedures in Welding
I. Examine base metal

lype of metal, carbon content.thicknems,
type of weld, type of jointoppearance
desired, strength needed, position of
the weld.

2. Select correct electrode
Electrode number, electrode size

3. Select correct amperage
4. Select correct joint preparation

Cleaning, veeing, clamping
5. Select correct safety equipment

Safety glasses, helmet with No. 10 eye
shield, leather gauntlet gloves, hard
finish clothing.

Note: Welds may be turned in
separately for grading
or may be fabricated
into project as shown.

Operation Teaches: (Ability to
(Understanding of

1. U..Types of welds
2. U..Types of !oints
3. U..Types of electrodes
4. U..Effects of distortion
5. A..Select correct electrode
6.' A..Select correct amperage
7. A..Correctly prepare joint edvs
8. A..Control distortiun
9. A..Make quality beads
10. A..Makc quality butt welds

11. A..Make quality fillet welds

12. A..Safely operate arc welders

BEST COPY AVAILABLE

8. Steps iu Making the Weld
1. Strike the arc - Scratch er tap method
2. Pre-heat - Hold long arc until molten

pool is desired size.
3. Lay the bead - (a) Electrode angle --

15o from vertical in direction of
travel; (b) Arc length - 1/16" to 1/8"
makes frying sound; (e) Speed Of
travel - watch width (2 X electrode
dia.), height and shape of molten pool.

4. Fill the Crater: E6013 - shorten the
arc, reverse direction, pull out from

rear of pool; E6011 rifse electrode

slowly

Electrode Selection
E6011

Commot Farm Electrodes
6. Spec dal Elerrodes

2. E6013 a. ESt

3. E7018 . b. Cut rode

4. EXi c. Chamfertrode

S. Hardsurfaring

Materials;
2 - 4"x4"76," Steel plates
1 2"x4"2e,." Steel plate

E6011, E6013, or E7018 Electrodes

Evaluation Score Sheet: Points
Possible Earned

1. Three beads 30

2. Two butt welds 20

3. Two fillet welds 2(1

4. Freedom from spatter 5

S. Freedom from distortion S

6. Exercise-Electrode SO. 15

7. Work habits-attitude 5.

Total 100

Exercise--Electrode Selection
Given the following situations, select the
correct electrode-

Situation
Thinner metals -(1/8")
Good appearance desired
Poor fit of joint

Thicker metals (3/8")
Dirty and rusty metals
Deep penetration desired

Medium carbon steels An
High quality bead desired
High strength desired

Date. Crade

27
Name



DEPARTMENT OF AGRICULTURAL ENGINEERING
IOWA STATE UNIVLESITY

JP 2369

Gagoe.in be used to measure:

1. Cold chisel cutting angle
2. Twist drill, cutting edge

angle and length
3. Twist drill, lip

clearance

Bill of material:

1-7/8" x 4-1/16" x 3/32"
aluminum or brass
(aluminum is easier to work)

NAME:

DATE:

GRADE:

TOOL SHARPENING GAGE BEST COPY AVAILABLE

Construction procedure:

1. Square one corner of aluminum or brass stock.
2. Measure and scribe outline on stock with awl.
3. Mark graduations with awl.
4. Cut out tool gage with hacksaw. (Use protec-

tive blocks on each side when cutting in vice.)
5. Dress to the lines with file, bevel corners.
6. Use corner file to cut chisel vee.
7. Polish with steel wool.
8. Submit to instructor for evaluation.

Construction teaches: (Ability to . . .

(Understanding of . . .

1. U. Selection of the correct material
2. U. Selection of the correct hacksaw blade
3. U. Selection of the correct files
4. U. Correct methods of finishing and

polishing stock
5. A. Measure and transfer outline of gage to

stock
6. A. Scribe outline on metal with awl
7. A. To calibrate and indicate rule marks on

metal
8. A. To correctly use the hacksaw
9. A. To correctly use the metal file
10. A. To do draw filing
11. A. To cut a vee with a taper file
12. A. To finish flat stock

Evaluation score sheet:

Item

1. Length of gage
2. Width of narrow end
3. Width of wide end
4. Vee position for cold

chisel angle
. Angle for drill cutting
edge

6. Accuracy of the 1" and
1/2" rules

7. Angle for drill lip
clearance

8. Correct angle and size
of bevel corners

9. Finish
1J. Attitude and work habits

2£1

Points
Possible Earned

10
10
10

10

15

10

10

5

10
10

Total Points

1111=1=1.
.IIMMNM



DEPARTMENT OF AGRICULTURAL ENGINEERING
IOWA STATE UNIVERSITY

TAH 2469

DRILL BIT BOLT AND WASHER CIAUGE
Constrtietion Procedure:

1. Measure and scribe outline on stock.
2. Cut out with hacksaw.
3. Use flat file to file all edges.
4. Measure out and center punch for holes.
5. Select bit, position and drill holes.

541
6. Measure and scribe lines for inside diameter gauges.
7. Cut marks with cold chisel.
8. Measure and scribe 4" rule in 1/4" graduations.
9. Cut marks with cold chisel or other sharp tool.

10. Polish surfaces.
11. Mark in numbers identifying size of gauge- and rule.

Use en ravin metal stain set or .- int oit :Lumbers.
a

3/4"

tag-

sn

EN AVAILME

646

094
3//6

0 'le
Lamas ARE_

XACTLY THE
LELItiTH INDICATED

3

ALLOW 1/4" SPACE
BETWEEN =INMI4E0
MOLES.

Bill of Material

I - 2 1/4 x 6 1/4 - 3/32"

stainless steel, mild steel,
brass or 1/8- aluminum

N;a me:

Date:

Grade:

(Ability to
Construction Teaches- (Understanding of

1. U. Selection of flat stock.
2. A. Read plans, measure and scribe.
3. A. Use awl.
4. U. Hacksaw blade selection.
5. A. Use hacksaw.
6. U. Correct file selection and operation.
7. A. File correctly.
8. U. Need for center punching and securing metal for drill.
9. A. Selection of proper bit sizes.

10. A. Adjust and operate drill press.
11. A. Measure and scribe gauge and rule ma rk
12. U. Correct method of finishing and polishi?, sttuk.
13. A. Use abrasive wheel and emery riot :: ;or finis1-.in.
14. A. Use engraving tool, metal stamps, or line painting

techniques.
Evaluation Score Sheet: Faints

Item Possible Ehrned
I. Length of right side 5

2. Length of left side and lip 10
3. Angle of bottom 5

4. Width of top 5

5. Correct placement of holes 15
MIMPWIMMt..

6. Accuracy of inside of diameter gauge marks 15
7. Accuracy of rule marks 15

111
alMi

8. Number identification 10
9. Finish 5

=1IM.M.

10. Attitude and work habits 15
11.1.

Total Points

Gau e A lications:
I. Drill bit size. (series of holes) Used to determine the

size of a bit or bolt.
. Inside diameter (points on bottom and left side). To

measure inside diameter of hole to determine size of
bolt and size of given washer.

3. Bolt length (graduated rule on left). To determine length
41,§f bolt required, a given bolt, and the threads on a given bolt.



DEPARTMENT OF AGRICULTURAL ENGINEERING
IOWA STATE UNIVERSITY

TAB 2569

BEST COPY AVAILABLE
HAMMER

IL

5 Ye

Cainst roct ton l ocedure:

I. Cut head with ONyaretylent torch
2. Grind head to shape
3. Cut round stock to length and bend handle
4. Fusion weld or braze handle
5. Ha rdsurface head ends with oxyacetylene

torch
6. Reshape head ends

(Ability to
Construction teaches ( Understanding of

I. A. To read dimensions
2. A. To layout a project
3. U. Cxyacetylene cutting principles
4. A. To cut metal with oxyacetylene torch
5: A. To bend handle to shape
6. U. Fusion welding or brazing
7. A. Fusion weld or braze
S. 1'. Ilardsurfacing principles
9. A. Apply hardsurfacing with the oxy-

actylene torch
10. 17. Grinder wheels, hells and files
I 1. A. Shape ends of head

Bill of Material

I 1/2" x 1- x 5 1 /2" M.S.
- 3/8" x 11. R. round M. S.

'an old chisel or punch could be used
for the hear?)

.11e

Mite: Grade:

30

Evalf!atim Score Sheet:

Item=101111.

Points
Possible t rned

1. Length of head 10
2. Length of handle 10
3. Shape of handle 10
4. r per on head ends 10
5. Brazing, or welds 20
6. Ha rdsurfacing 20
7. ^veralt appearance Itt
8. Attitude and work habits Itt

1 ()la 1 Point s



DEPARTMENT OF' AGRICULTURAL ENGINEERING
IOWA STATE UNIVERSITY

TAII 2669

BEST COPY AVAILABLE
%V FLOE!) 'V" c'I.A11)

6°

Bill of !Material
- 1/2" x 1" x 6" 11. R. mild steel

1 - 1/2" x 1" x 2 1/4" H. R. mild steel
I - 1 /2" x 1" x 3 1/4"H. R. mild steel
1 - 1/4" x 1" x 1 1/4" IL R. mild steel
1- 1/4" x 3 1/4" C. R. round
1 - 1/2" x 7" rod
3 - 1/2" nuts
I - 3/8" washer
I - #12 x 1/2" machine screw

(Ability to
Construction Teaches (Understanding of
1. A. Measure distances accurately
2. U. Selection of hacksaw blades
3. P. Seleeticsi of files; tap 4';; die set
4. A. Use of hacksaw and files
5. A. Use of grind- -s; tap & die set
6. TT. Need for center punching
7. A. Use the center punch
8. IL Need for securing metal in drill vise
9. A. Use the drill press

10. U. Correct electrode selection
11. A. Arc weld
12. IT. Brazing procedure
13. A. Braze mild steel
14. U. Size of pilot hole for tap
15. P. Controlling distortion when welding
16. A. Read plan and symbols

Construction Procedure:

1. Measure and cut all materials
2. Thread 1/2" bolt, run on two nuts
3. Center bolt erd
4. Drill pilot hole and tap for 112 x

1,2" in. screw
Place washer on bolt, braze bolt

into threads
Itraze nut t,) washer

. C. punch. bore handle hole for
snug fit

Install handle, weld if necessary
Vevel !netal at sections AA

1.1. Arc- weld at AA, and 1-)1.)
11. Clean welds, prepare for grading

Evaluation Score Sheet:

Item
Points

Possible Earned

1. Measurements of fra.ne 20
2. Welds, arc 15
3. Brazing
4. Centering of handle 5
5. Nut attachment to bolt 5

IiIMEN

6. Squareness 20
moftmnalMa

7. Quality of threads 10 4111
8. Work habits 20

100

Name

Date Grade

31



DEPARTMENT OF ACRICULTURAL ENG1NEERINC
IOWA STATE UNIVERSITY

TAI 2771

THE ELECTRIC MOTOR NAMEPLATE
BEST COPY AVAILARIF

FRAME ID
186

R.
P. 1725
N.

LOCKED KV-A
K

Part Identification:

1. S.

3.

-4

5.

6.

7.

...1 Ile am.

9.

10.

11.

12.

13.

14.

Operational Procedure:
1. Complete the part identification section
2. What other phase might he found on the motor name-

plate?
. If this motor did not have a built -la overload pro-
tection device, what size and type ruse should be
used for protection on 12ti volts?
Type Size

. dow would a metor having 50 °C rise liffer f im
this motor?

STYLE
118001G-8

SERIAL
GO

AMPS
7

TO REvER ANTERCHAN

ELECTRIC CORPORATION

Materiq: Ane 421cctfic MuL.)r with name-
. ___

1:late f.r each Lw, students.

Teakhos; to...
(Understanding of...

1. A. Identifv the motor namplate.
2. A. Idvntitv where the specific terms are

listei 1.11 the namplatv.
3. U. "fhe terms listed on the motor name-

plate. (For xample; volts, amps,
locked rotor amps, cycle, phase. ser-
vi.e factor, rpm, hp, temp. rise,
motor type, frame no., and serial no.

4. A. identity types of electric motors.

Skill sheet developed by Lee Stence and
edited by Thomas A. Hoerner.

Name

Date Grade

5. What would a service factor of 1.25 indicate
on an electric motor?

n. What ,Ithcr cycles per second tight be tound on
electric motors:

1. hsinv the below formula, what is the locked rotor
am7.-rAge for this motor on 120 volt..?

Licked KVA =
J000 x HP x KVA/HP

1.00 x Volts
KVA!H1' for v.iriou codes are:

. 8.0-9.0 & 1. = 9.0-10.0
8. Compute the wattage for this electric t.tor on

120 volts watts, on 240 volts watts.
9. What other types cat enclosures are commonly found

on electric motors?

10. Collect the following data from an electric motor ou
Your :lome farm or one provided by your instructor.
Type
HP
Cycle
Volts

Amperage
Service factor_
Thermal Protection__

Evaluation Score Sheet:

Frame
Locked KVA code
Temperature rise
RPM
Duty cycle
Type enclosure
Type bearings

...w

Points
Item Possible Earned

Part identification (2 pts/item) 28

Operational Questions (3 pts/item) 30

Information from Motor
Attitude and Work Habits 12

Total 100

:3 2
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17d1 2871

ADJUSTABLE SAFETY JACK
Construction Procedure:
1. Measure and cut metal to dimensions
2. Heat 3/8" rod in forge. Use hammer and anvil

to form a 1" I.D. eye. Grind end to taper
3. Form 1/2" handle as shown with 4-1/2" spread
4. Drill 3,3/8" holes in 2" pipe at 9", 10",

and 11". Make 10" hole perpendicular to
others

5. Drill 6, 7/16" holes in 1-1/2" pipe at 1-1/2"
intervals. Start 3" from the bottom

6. Weld handle to 2" pipe as shown
7. Weld channel and safety plate o pipes as

shown. Mil may use standard pattern for
non-skid feature)

. Chip welds, grind rough edges. clesn
and paint desired color

. Attach chain and pin to handle

2" 5.1. PIPE
*di DIA. HOLES

Ile DIA. s'rEEL
eci.uut4

V

t_ \
_..1; Y4"

WELD

v. /4 5A1'ETV FLOOR
PLAIE. (TREAD DoW14

-3.. DIA. STEEL ROD

Bill of Matr!al:
1 - 1/4" x 6" x 6" safety plate for base

2" x 12" standard black iron pipe,
2.375" O.D.

1-1/2" x 17-
1.90" U.D.
3" structura
thickness,
1/2" x 8" mi

3/8" x 8" mi
12" chain

:/2" standard black pipe,

1 channel 4" depth, .18" web
.580" flange
ld steel rod for handle
Id steel rod for pin

1 pint desired color primer and paint

BEST COPY MUMBLE

(Ability to
Construction Teaches:(Understand:ng f.f .......

1. U. Selection of pipe, channel inn,. .tcel
plate aid chain types

2. A. M:asure and transfer l_in to .;!-oLx

3. A. Use forge, hammer rled ar.v.! fo vha:,0 ,oe
4. A. Use grinder
5. A. Drill holes in pipe mid r

drill press
6. U. The selection of hacksau
7. A. Uge hacksaw eorrctly
8. U. Correct electrode kelcticn
9. A. Weld parts together

10. A. Clean metal for painting
11. U. Proper paint selection
12. A. Paint and care for paint brushes

Name:

Date: Grade:

Evaluation Score Sheet:

Item
1. Base metal cut square
2. Holes centered and to

dimension
3. Eye pin formed to dimension 15

4. Pipes, plate and channel at
90 degree angle 10

5. Weld appearance, penetration 20
6. Painting 10

7. Overall appearance 10

8. Attitude and work habits 10

Points
Possible Earned

10

15

33
Total Points 100

IMPOI

11=11=11.



ITPARTMENT OF AGRICULTURAL FNGINFERING
IOWA STATE UNIVrRSTTY

TM! 2971

FUNNEL BEST OM AVAILABLE

LOCK SEAM

3' No- i4 WIRE
BEND TO
Ihry.

LAP SEAM

1,AVOVT'

,0
;0.17404

DETAIL OP LOOP

NOTE:
CUT ON SOUP
LINES, POLE,
ON DOTTED
LINES, g, LAP
TO BROKEN
LINES.

Conta ruction Procedures:

Bill of \laterial

1 pc - 10" x 12" No. 26 or 28 gauge
galvanized metal

No. 14 steel wire, 3" long (optional)

Name :

Grade:

34

1. Lay out pattern for body and spout on
stiff paper or on the sheet metal. Allow
1/2" for a lock joint seam, and 1/4"
for lap joint on the spout

2. Trace pattern on sheet metal with
scribes or dividers, cut out with tin
snips, aviation snips or electric shears

3. Fold edges of the body in opposite
directions to form a lock joint

4. Hook folded edges together and set with
hand groover to make a tight seam

5. Form spout over a stake, and solder
the lap joint

6. Peen a small flange on large end of
spout and drop it into the body

7. Solder the spout in place. Inside and

out

8. Solder the seam of the body

9. Form a ring with the wire' and fasten
to the upper edge of the body

10. Remove flux and dress rough edges for

grading
(Ability to

Construction Teaches: (Understanding of ....
I. U. Difference between tin and galvanized

sheet metal.
2. LI. Difference in gauge or size of stock.
3. A. To figure diameter of circle when

given the circumference or vice versa.

4. A. Measure and trace pattern on the
stock.

A. Use dividers to scribe outline on
metal.

6. A. Use the tin snips, aviation snips, or
electric shears.

7. U. Selection of correct solder and flux.
8. A. Solder galvanized sheet metal.
9. A. To make lock teams and use the

hand groover.
Evaluation Score Sheet: Points

Possible Earned
I. Correct Measurements
2. Lock seam
3. Lap seam
4. Soldering
5. 1:op, round
6. Spout, round
7. Overall appearance

Altitude 4. work habits
Total Points

1 0

I0
10

0

0

1 0

1

1 0

eMEM.OYMOMMPI1.

=111111=1

.=1M.

01,



DEEARIMNT OF AGRICULTURAL ENGINEERINC
IOWA STATE UNIVERSITY

HEIL 3071

CASE HARDENING OF MILD STEEL

Steel leuerature iaJram

BUT COPY AVAILOIr

.0 . ..I. .3 .4

Pr,c1I Catiwn

identific"imiarain
A.

B.

C.

D.

E.

F.

G.

H.

.N.I.NIMe=1

11111

aeration T.he,: (A = Ability tea...
(U = Understanding of...

1. U. Propurtics of ca'e hardened steel
2. A. Use oxy-scetylvne torch for heating
3. A. Identity st.1 temperatures by color
4. A. Add carbon t' surface of steel

using carburizing compound
5. A. Harden carbA1 steel by quenching
b. A. Identify carbon content of steel by

spark testing
7. A. Identify hordness of steel by the use cif

a the

Materials:

Kasenit I, Suria:e- hardening
c.mpound, MichinA'ry 4 Supply,
1711 2nd Avnn,, Des Moinel, la.

ox7-fcetylcre t.)t.rh with hcAting

p

Flat tivtal tr:iv

Container Eat" 1...:1; 'ter

Metal Tongs
!-; 1 1 . 1 it 1

Case Hardening Procedure

1. Clean the stock to be hardened
2. Place carburizing compound in flat metal

pan
3. Heat stock with oxy-acetylenc torch to 1650-E

(bright red)
4. Submerge stock in carburi2:1.44, ..Twound Hari!

a fused shell is tamed oc st044
5. Re-heat stock to 1650°F
6. Quench stock in water using .!

motion
7. Spark test surface of stock to cLe'A cltbon

content
8. Use fIle to check surface for hardness

Evaluation Score Sheet
Points

Item Possible Earned

Identification (5 each)

Carbon content of surface

Hardness of surface

Evidence of clean stock

Safety and work habits

Total

40

20

10

10

100

Date Grade

as



DEPARTMENT OF AGRICULTVRAL ENGINEERING
IOWA STATE UNIVERSIlY

TAH 3171

OXY- ACETYLENE WELDING EQUIPMENT BEST COPY AVAILABLZ

A.

B.

C.

D.

E.

F.

K.

M.

N.

0.
P.

G. Q.

N. R.

I. S.

3. T. ..maa.111MIP.

Materials: One portable oxy-acetylene
welding unit.

0-elitioo rea,hes' (Ability t...
rnd,rstanding et...

I. A. identit: parts of orv-atylene
-ut:it.

Ft:ficti.'n ,t each part io oxy-

acetylene welding outfit.
I. A. Propriv install. adjust. and use

cach piirt of oxy-acetylne system.
-.. L. S,itetv precautions connected with

ovy-,,'etylene equipment.

ti: :,re Sheet:

1. Part Iktentitica

II ptliteT)
Opratioual questi,mis

ptslitem)
3. Equipment Se , Up

edur
4. Safety Procedure

i 1 ,wed

At And Wier

Habits

Points
Possible Earned

20

40

20

S

16

k

10

Total 100

Skill elheet developed by bean LudwIck
and edi.d by Thomas A. Hoerr:cr.

Operational Procedure:

1. Complete the part identification section.
2. Answer the following questions:

a. What is the capacity in cubic feet of the
common oxygen cylinder? cu.ft. Of the
common (no. 4) acetylene cylinder? cu.ft.

b. What is the full cylinder pressure in psi at
70°F of the oxygen cylinder? psi

of the acetylene cylinder? psi
c. On which gages (by letter in the picture) can

the cylinder pressure be read for oxygen
, for acetylene

J. What is the letter of the gages indicating
the line or working pressure for oxygen

for acetylene
e. List the pressure range on the high pressure

gages for oxygen to for acetylene
to

f, What is the pressure range on the working
pressure gage for oxygen to for

acetylene to

g. What is the common color of hoses and equip-
ment for oxygen . for acetylene

h. List the type of threads for equipment and
connections for oxygen for acetylene

i. What is the maximum working pressure tor sate
operation for acetylene? psi

1. Describe the purpose of the fusible plugs and
bursting disc on the cylinders.

k. Describe the recommended method for checking
for leaks.

3. On the back of this sheet list the complete pro-
cedure for set up and connection of the oxy-
acetylene welding unit.

Name:

Date: Grade
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wmnrwl MILD TEL
HUTT WELD

Operational Procedure:

CM:MC.11CM OF TRAVEL

A.

Materials:

Oxv-acetylene welding unit.
Iraze welding rod. nare or flux coated,

I IS" diameter.

Braze weldinv, (lux if using bare rod.
Two - x 4" x lile to 1/8" steel plates.

Eyaluati.n ,;fieet:

:tvm

1. Mecbani.'ailv .Avaning

of meta).
:. Proper selection 02

rod and flux.
1. Pse of equipment, pres-

sures and flame
4. chemically .1eaning of

base metal.
5. Manipo1at1on of braze

welding rod and blowpipe
tip.

I). Uniformity of weld.
. t rength of weld.

4. Appearanee of weld.
1. 5aie wor',, habit., and

attitudes.

'Iota!

Points
Possible Earne

10

10

10

20
10

10

10

100

SST ter AvAiunv E

1. Complete part identification & direction of
travel arrow on drawing.
Select base metal to be used-1/16" to 1/8" thick
and 2" x 4".

3. Mechanically clean metal 1/4" to 1/2" on edges
to be butted together.

4. Select braze welding rod, either bare or flux
coated, 1/8" in diameter.

S. If bare rod used, select correct powdered braze
welding flux.

h. Position pieces of mild steel; make ;ore they
fit tightly together.

7. Using a neutral flame, (0-54, A-50 preheat base
metal to cherry red, approximately 1600'F.

8. Chemically clean metal by applyAng brazing flux
with rod to area where braze welding rod is to
adhere. Keep temperature of base metal at 1600*F.

.. Tin surface of weld by applying .t thin oitinl of
braze welding rod. Use forehand tec4nly... as

shown in drawing. Manipulate rod and flame s"
that base metal melts rod. Overhoatinc rod will

cause zinc to be burned away.
10. Keep temperature of base metal at aproxlmitolv

1600 °F. Complete weld by mahipnlating
welding rod and flame back and forth, di ti Wtiti
is moved down the metal surfaces ht::!.: up 'itld

to approximately 1/16" thick and O.!" .id..

11. Allow weld to cool slowly.
12. Clean excess flux frem weld by buAi1vit or lifsel.

13. Test weld by placing in vL.e to edge of wtle.
Bend to 90* angle. away from brttor or back 44
weld. Weld should not break away 1rie bile metal.

14. Submit completed weld for instructor evaluatiun.

Operation Teaches: (Ability to
(Understanding of

1. U. The braze welding process.
2. A. Select braze welding rod and flux.

. A. Safely operate oxy-acetylene unit.
. A. Use forehand method of oxy-acetvlene welding.
. A. Select proper flame.
. A. To chemically clean base metal.

7. A. To tin base metal.
. A. To manipulate blowpipe tip and braze welding

rod in building up weld.

- .

=.- AP+ 1.0111.="

i[....

----__
Date:

Name: - ...........=..m..11.m.m.....M
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THE ARC wEtniNn mni.TrN Pnol.
IHE AkC WELDING PROCESS Part, Identification:

1. h.

BEST COPY AVAILABLE

1
f

3.f
/

h

a is

2. 7.

41.

aerations! Procedure:

1. Complete the part identification of the arc
welding process illustrated to the left.

2. Study the two methods at striking the arc.
3. Identify the two methods illustrated.
4. Which method is probably the easiest for the

beginner?
5. Which mtthnd in recommended when welding on an

AC machine?
6. explain why a long arc should be held momentarily

9. when beginning a weld?

011111,my.2.1=NKINmo

7. 8.

STRIKING THE ARC

CONTACT my PLA1C

r4!?AIRY it riNtse4

LJ ;: LiAGO.

I
t WAIN

r

PLA7C

7..

STAR-t

14.

ARC.

n cNifH
f

tt
tJ !LI

4ir ARC
LEN GNI tI

e,
PLA-TE

R.AhAMIA
a. A.- .e.-. -

Materia:., Needed:

Eh011 or h01 3 elect nide%
1 piece if 1/4" mild steel. 2" x 4"

Name:

7. inortening the arc length causes the amperage to
tincrease - decrease).

R. List the 4 characteristics that mist influence
the quality ot an are weld.
a.

J.

9. E4:ahlishing the molten pool:
A. ',elect an 1.6011 or 16013 electrde and a piece

of mild steel 1/4" thick and 2" x 4".
h. seler! an 4r wldinr machine and set the

rrperhge at 100-115 amps.
. Dress safely and properly for arc welding.

d. raing the two methods of striking the' arc,
establish the molten pool and complete two
short arc welded beads 1/2" to 1" in length
following the characteristics discussed in
fter 8.

e. Clean slag from welds and evabate beads and
quality of molten pool.

10. Complete 3 beads 1 1/2" to 2" in length practicing
the techniques and methods of striking the arc
discussed. Submit beads for evaluation.

Evaluation Score Sheet:
item

.. Part identification (2 pis)
2. Methods of striking the arc
3. Questions 4-8 (1 10
4. Quality of molten pools
5. Arc beads

n. Uniformity
h. Speed of travel
r. Length of arc
d. Proper amperage

h. Safe working habits
Total

Date: Grade: !A.m. 111!..6

re,ints

Possible Earned
18

5

8
25

10

8

8
8

10

IRO

aa!!!me
.=1I.M!!?!!


